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© Recording and reproducing methods of com- 
pressed data obtained by compressing continuous 
data in time base which are suitable for application 
to data-recording and reproducing for disc-like re- 
cording media especially. Data recording is per- 
formed as follows. A predetermined amount of com- 
pressed data stored in a memory means are read 
out continuously to record them in a recording me- 
dium. After that, until a predetermined amount of 
new compressed data are recorded in the memory 
means and read out, data recording is stopped. Data 
reproducing is performed as follows. Until a pre- 
determined amount of data compressed in time base 
are read out from a recording medium in which 
compressed data are recorded and the outputting of 
the data expanded in time base is completed, data 
reproducing is stopped. 
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Tsc':: F-'c 

i, - : '-.'oni]{;ii riiaies to a recording method 
and a reproducing apparatus for compressed data 
which are continuous data compressed in time. 
Mo:t; j i.i i oufrj .rj. rciaios to a method for continu- 
ously recording data on a disc-shaped recording 
medium ./hich is rotationaliy driven at a velocity 
higher than the rotational velocity of a disc cor- 
responding to the transfer rate of recording data, 
and a method for reproducing data continuously 
recorded on the disc-shaped recording medium. 

Background Art 

Cc ■/rationally, in a disc apparatus, such as a 
CD playG: *' eing a compact disc (CD) 

having conr.^ ,mc uacks in which digital audio data 
are recorded as a train of pits, a laser beam is 
irradiated along a track on the disc driven by a 
spindle motor at a constant linear velocity (CLV), 
and tho li^i'' 1 ' ^ud ; o data are reproduced by de- 
tecting .v..;. j .j,. i.'. u . intensify of the reflected 
light caused by the presence or absence of the 
pits. 

Although the bit error rate during data repro- 
duction may reach a value in an order of 10~ 5 , an 
error correcting opcu ion is performed with the aid 
of error detection and error correction codes to 
obviate any inconveniences which might otherwise 
arise under usual operating environments. 

Meanwhile, in a CD player provided with an 

0;"tir-' * d; -^o '-^id, it ir a frequent occur- 

rc.c; 1 i. . . '■: ^"i.is . . as the focusing 
servo or tracking servo for the reproducing head is 
o 1 jular data playback cannot 

be achieved. In such case, error correction cannot 
be made even with the use of the error detection or 
error correction code, so that data playback is 
discontinued transiently. 

In a car-laden or portable CD player, which 
may be subjected to extremely large impacts or 
vibrations in a manner d iff front from a stationary 
CD playo.* ior domestic use, mecnanical vibration 
proofing system is provided to prevent the servo 
system '.'<v falling into disorder in the above de- 
scribed manner. 

Or, l ,' nana, in a so-called CD-I(CD- 
Interactive) system in which video data and letter 
or character data are recorded simultaneously on 
the compact disc (CD) in addition to the audio 
information, seven modes as shown in Fig. 1 are 
standardised as audio information. 

In the C!J-Da mode in which the sound quality 
level corresponds to the current 16-bit PCM, linear 
pulse code modulation (PCM) with the sampling 
frequency of 44.1 Khz and the number of bits of 
quanttza : :on sqi ■ , * to 16, is employed. In the A 



level stereo mode and the A level monaural mode 
having the sound quality corresponding to the long- 
playing record, adaptive differential pulse code 
modulation (ADPCM) with the sampling frequency 

5 of 37.8 kHz and the number of bits of quantization 
equal to 8, is employed. In the B level stereo mode 
and the B level monaural mode having the sound 
quality corresponding to FM broadcasting, ADPCM 
with the sampling frequency of 37.8 kHz and the 

70 number of bits of quantization equal to 4, is em- 
ployed. Finally, in the C level stereo mode and the 
C level monaural mode, having the sound quality 
corresponding to the AM broadcasting, ADPCM 
with the sampling frequency of 18.9 Khz and the 

75 number of bits of quantization equal to 4, is em- 
ployed. 

That is, turning to Fig. 1, in the A level stereo 
mode, as contrasted to the CD-DA mode, the bit 
reduction ratio is 1/2 and data are recorded at 

20 every two sectors (represents a sector where data 
recording in made) with the reproducing time for a 
disc being about two hours. In the A level monaural 
mode, the bit reduction rate is 1/4 and data are 
recorded at every four sectors, with the reproduc- 

25 ing time being about four hours, in the B level 
monaural mode, the bit reduction ratio is 1/8 and 
data are recorded at every eight sectors, with the 
reproducing time being about eight hours. In the C 
level stereo mode, the bit reduction ratio is 1/8 and 

30 data are recorded at every eight sectors, with the 
reproducing time being about eight hours. In the C 
level monaural mode, the bit reduction ratio is 1/16 
and data are recorded at every sixteen sectors, 
with the reproducing time being about sixteen 

35 hours. 

Heretofore, the rotational velocity of the disc in 
each of the above modes is the same, that is, the 
transfer rate of recordable data per second on the 
transfer rate of reproducible data per second is 75 

40 sectors. When recording audio data on a disc in 
the B level stereo mode, for example, the data 
transfer rate in the B level stereo mode is 18.75 (75 
+ 4) sectors/second, audio data are discretely re- 
corded at every four sectors, from the first sector 

45 of the innermost track towards the outermost track 
on the sector-by-sector basis and, after audio data 
are recorded on the outermost track, audio data are 
again recorded at every four sectors from the sec- 
ond sector of the innermost track towards the out- 

so ermost track. That is, audio data are recorded on 
the disc from the innermost track towards the out- 
ermost track, from the innermost track towards the 
outermost track, from the innermost track towards 
the outermost track and from the innermost track 

55 towards the outermost track. Thus, during repro- 
duction, data are not reproduced when the re- 
producing head jumps (or reverts) from the out- 
ermost track towards the innermost track, so that 
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reproduction of a piece of music is discontinued. 

' There has hitherto been provided a disc re- 
cording apparatus adapted for recording digital 
data conforming to the above described CD or CD-I 
standard on a write-once optical disc or overwrite 
type magneto-optical disc. However, with such disc 
recording apparatus, the servo system for focusing 
servo or tracking servo of the recording head tends 
to be disengaged or out of order due to mechanical 
disturbances, such as vibrations or impacts, such 
that recording is discontinued transiently. 

In view of the above described status of the 
conventional disc apparatus, it is an object of the 
present invention to provide a data recording meth- 
od in which the rotational velocity of the disc re- 
mains the same for each mode, in which data may 
be recorded continuously on a track of the disc 
which is rotated at a rotational velocity faster than 
the rotational velocity corresponding to the data 
transfer rate, when the rotational velocity of the 
disc is faster than the rotational velocity corre- 
sponding to the data transfer rate, as in data re- 
cording in the B level stereo mode, and in which 
continuous data reproduction may be made at the 
time of data reproduction. It is another object of the 
present invention to provide a data recording meth- 
od in which data may be recorded continuously on 
a recording track of the disc-shaped recording me- 
dium even though the servo system is in trouble 
due to disturbances. 

It is a* further object of the present invention to 
provide a -data reproducing method in which data 
continuously recorded on a track of a disc rotated 
at a rotational velocity faster than the rotational 
velocity corresponding to the data transfer rate 
may be reproduced at a predetermined data trans- 
fer rate. It is a further object of the present inven- 
tion to provide a data reproducing method in which 
data may be continuously reproduced from a re- 
cording track on a disc-shaped recording medium 
even though the servo system is in trouble due to 
disturbances. 

DISCLOSURE OF THE INVENTION 

In a data recording method of the present 
invention, when recording data on a recording me- 
dium, compressed data, which are continuous data 
compressed in time, are stored in memory means, 
a predetermined amount of the compressed data 
stored in the memory means are read out and 
supplied to a recording head to effect data record- 
ing on the recording medium. During the time 
which elapses since recording of the predeter- 
mined amount of the compressed data is termi- 
nated until a new predetermined amount of the 
compressed data is stored in and read out from the 
memory means, data recording on the recording 



medium is discontinued. Thus, with the data re- 
cording method of the present invention, com- 
pressed data compressed in time may be recorded 
on the recording medium as continuous recording 
5 data. 

On the other hand, in a data reproducing meth- 
od according to the present invention, when data 
are reproduced from a recording medium on which 
compressed data compressed in time are recorded 

70 continuously, the compressed data are read out 
from the recording medium by scanning the re- 
cording medium by the reproducing head, and the 
read-out compressed data are expanded in time 
before being outputted continuously. During the 

75 time which elapses since the read-out compressed 
data are expanded in time and outputted continu- 
ously to read out a predetermined amount of the 
compressed data until the reproduced data ex- 
panded in time are completely outputted, reading 

20 of the compressed data from the recording me- 
dium is discontinued. Thus, with the data reproduc- 
ing method for the disc apparatus according to the 
present invention, compressed data continuously 
recorded on a disc rotationally driven at a rotational 

25 velocity faster than the rotational velocity of the 
disc corresponding to the data transfer rate for 
reproduced data may be continuously reproduced 
from the disc at a predetermined data transfer rate. 

30 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a view showing a data construction for 
CD-I. 

Fig. 2 is a block circuit diagram showing a 
35 construction of an optical disc apparatus for prac- 
ticing the inventive method. 

Fig. 3 shows an example of a construction of 
data recorded on a disc by the optical disc appara- 
tus shown in Fig. 2. 
40 Fig. 4 is a block circuit diagram showing a 

construction of a disc recording/reproducing ap- 
paratus for practicing the inventive method. 

Fig. 5 is a view illustrating the operation of a 
first recording mode of recording data on a disc by 
45 a recording system of a disc recording/reproducing 
apparatus shown in Fig. 4. 

Fig. 6 is a view for illustrating the operation of 
a second recording mode for recording data on a 
disc by a . recording system of the disc 
50 recording/reproducing apparatus shown in Fig. 4. 

Fig. 7 is a view for illustrating the operation of 
a reproducing system of the disc 
recording/reproducing apparatus for reproducing 
data from a disc on which a region recorded with 
55 the first recording mode and a region recorded with 
the second recording mode exist together. 

Best Embodiment for Practicing the Invention 
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3; rr'c-.,-;r.Q to t^3 drawings, the method for 
recui't'i k- uatE and tine method for reproducing 
d&''"» i . ; v hj the present invention will be ex- 
plained hereinbelow. 

Fig. 2 is a block circuit diagram for illustrating 
a construction of an optical disc apparatus for 
practicinq *)r.n invention. 

The n;^:iiod for recording data with the aid of a 
data recording system of the optical disc apparatus 
according to the present invention will first be ex- 
plained. 

Referring to Fig. 2, a disc 1 is an overwritable 
optical disc, such as a magneto-optical disc. The 
disc 1 is rotationally driven by a spindle motor 2 at 
an angular velocity corresponding to 75 
sectors/second which is a data transfer rate of the 
CD-DA i p in the above described CD-I data 
format. 

To a tenninal 10 is supplied an audio informa- 
tion of the B-level stereo mode in the CD-I data 
format, modulated by ADPCM, referred to 
hereinaf+rv as the recording data. That is, the re- 
cording Jala are inputted at a data transfer rate of 
18.75 (75 +• 4) sectors/second. 

A buffer circuit 11, connected to the terminal 
10, is a memory for storing data of, for example, 
one track, and stores the recording data for one 
track at a raL* of 18.75 sectors/second, while out- 
putting the stored one-track data to an ECC en- 
coder 12 in a burst fashion at a rate of 75 sectors 
per second. 

The ECC encoder 12 is a so-called ECC (error 
correct ; no cndo) encoder, for example, and adds 
an en^r i. V. „:n code or an error correction code, 
such as parity bits, for error correction at the time 
of d ;i ■ \ - Juction, while outputting the encoded 
data to a modulation circuit 13. 

The modulation circuit 13 is a so-called 4/15 (4 
out of 15) modulator, for example, and outputs 
modulated signals to a recording head 14. 

The recording head 14 is an optical head for a 
magneto-optical disc, for example, and irradiates a 
laser beam m a recording surface of the disc while 
modulating ...^ orientation of a magnetic field ap- 
plied to the recording surface by using a signal 
fro 1 *' ■ ^ V '3tion circuit 13. In other words, the 
recoiuiiiy records the recording data along 

the track oy so-called photothermal magnetic re- 
cording. 

With the above described data recording sys- 
tem, since the disc 1 is rotationally driven at an 
angular volccity corresponding to four times the 
recording data transfer rate, the one-track recording 
data stored in the buffer circuit 11 are continuously 
recorded on the disc 1 during each full revolution 
of the disc 1, while the recording head 14 contin- 
ues to scan the same track without performing a 
recording operation, that is in an idling state, during 



the time when the disc 1 performs the remaining 
three revolutions. That is, in contrast to the conven- 
tional data format, shown in Fig. 3, in which data 
are recorded at every four sectors, data are re- 

5 corded continuously so that there is no sector in 
which data are not recorded. As a result, it be- 
comes possible to record the recording data con- 
tinuously on the track of the disc 1 . 

Meanwhile, when the audio information in the 

io above mentioned B-level monaural mode is sup- 
plied by means of terminal 10, the recording data 
transfer rate inputted at the terminal 10 is 9.375 (75 
8) sectors/second, and data are stored with the 
recording head 14 scanning the same track seven 

75 times in the idling state. With the C-level stereo 
mode, for example, data storage is made with the 
recording head 14 scanning the same track seven 
times in the idling state. For other modes, data 
recording is similarly performed by changing the 

20 number of times the recording head 14 scans the 
same track in the idling state as a function of the 
data transfer rates. In other words, data having 
different transfer rates may be continuously re- 
corded using the same rotational velocity of the 

25 disc. 

As described hereinabove, by rotationally driv- 
ing the disc 1 at a rotational velocity faster than the 
rotational velocity of the disc corresponding to the 
transfer rate of the recording data inputted at the 

30 terminal 10, and by having the recording head 14 
scan the same track during the time period other 
than that in which the recording head 14 is record- 
ing data, data may be continuously recorded on 
the track of the disc and the reproducing head may 

35 be prevented during data playback from jumping 
from the outermost track to the innermost track as 
described hereinabove to reproduce a continuous 
piece of music as an example. 

Next, the method for data reproduction with the 

40 aid of a data reproducing system of the optical disc 
apparatus will be explained. 

With the data reproducing system, the disc 1, 
on which the B-level stereo mode audio information 
(recording data) is continuously recorded, as de- 

45 scribed hereinabove, is rotationally driven by the 
spindle motor 2 at an angular velocity correspond- 
ing to 75 sectors/second, which is the data transfer 
rate in the above mentioned CD-I CD-DA mode, as 
in the case of data recording. 

50 A reproducing head 21 is composed of, for 

example, optical components, such as laser diode, 
collimator lens, object lens, beam splitter or cylin- 
drical lens, split photodetectors and an RF amplifier 
of a matrix configuration, and adapted for irradiat- 

55 ing a laser beam on a track of the disc 1 for 
reproducing data playback signals by means of 
photomagnetic effects such as so-called Kerr ef- 
fects, while detecting focusing error signals by a 
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so-called astigmatic method and also detecting 
tracking error signals by means of a so-called 
push-pull method. These focusing and tracking er- 
ror signals are used for focusing servo control for 
maintaining a constant distance between the object 
lens of the reproducing head 21 and the recording 
surface of the disc 1 and for tracking servo control 
for assuring accurate track scanning by the laser 
beam from the reproducing head 21 . 

A synchronization detection circuit 22, connect- 
ed to the reproducing head 21, renders the 
playback signals from the reproducing head 21 into 
a binary form, reproduces clock signals recorded 
on the disc 1 , detects synchronization signals with 
the aid of clocks and the signals rendered in the 
binary form for synchronization, and reproduces 
pre-modulation data to output the data to a de- 
modulation circuit 23. 

The demodulation circuit 23 demodulates data 
from synchronization detection circuit 22 by, for 
example, 4/15 modulation, and outputs the de- 
modulated data at an ECC decoder 24. 

The ECC decoder 24 is an ECC (error correct- 
ing code) decoder and corrects for errors in data 
demodulated from the demodulator 23 to form re- 
produced data and outputs error-corrected 
playback data at a terminal 20 at a data transfer 
rate of 18.75 sectors/second. 

With . the above described data reproducing 
system, since the disc 1 is rotationally driven at an 
angular velocity corresponding to four times the 
data transfer rate for the playback data, the re- 
producing head 21 scans the same track four times 
to reproduce one-track data four times. The one- 
track playback data are outputted at a terminal 20 
from the data reproduced four times from the same 
track at a predetermined data transfer rate of 18.75 
sectors/second. 

Meanwhile, if the audio information of the 
above mentioned B level monaural mode is con- 
tinuously recorded on the disc 1, the disc 1 is 
rotationally driven at an angular velocity equal to 
eight times the transfer rate for playback data, so 
that the reproducing head 21 scans the same track 
eight times to reproduce one-track data eight 
times. From the data obtained by reproducing the 
same track eight times, one-track playback data 
are outputted at a terminal 20 at a predetermined 
data transfer rate of 9.375 (75 + 8) sectors/second. 
In the case of the C level stereo mode, the re- 
producing head 21 scans the same track eight 
times and outputs the one-time playback data at 
the terminal 20 at a predetermined data transfer 
rate of 9.375 sector/second. For other modes, one- 
time playback data are outputted at a predeter- 
mined data transfer rate by changing, as a function 
of the occasional data transfer rates, the number of 
times the reproducing head 21 repeatedly scans 



the same track. In other word's, data with different 
data transfer rates may be reproduced by using the 
same rotational velocity of the disc. 

As described hereinabove, by rotationally driv- 

5 ing the disc 1 at a rotational velocity faster than the 
rotational velocity corresponding to the transfer rate 
of playback data outputted at the terminal 20, by 
having the reproducing head 21 scan the same 
disc track a plural number of times to reproduce 

10 one track data a plural number of times, and by 
outputttng playback data for one reproducing op- 
eration from the playback data at a predetermined 
data transfer rate, data may be reproduced at a 
predetermined data transfer rate to enable continu- 

75 ous reproduction of a piece of music, as an exam- 
ple. 

It is to be noted that the present invention is 
not limited to the above described embodiment, 
but may naturally be applied to, for example, a 

20 reproducing system for a so-called once write type 
optical disc apparatus, magnetic disc apparatus, 
so-called read-only CD apparatus or CD-ROM ap- 
paratus. The present invention may also be applied 
to an apparatus adapted for rotationally driving a 

25 disc at a constant linear velocity. 

As described hereinabove, with the optical disc 
apparatus shown in Fig. 2, by rotationally driving 
the disc at a rotational velocity faster than the 
rotational velocity corresponding to the data trans- 

30 fer rate for the recording data and by having the 
recording head scan the same, track during the 
time period other than the time period when the 
recording head is recording data on the disc track, 
the recording data may be continuously recorded 

35 on the track, so that, during data reproduction, a 
continuous piece of music, for example, may be 
reproduced without the reproducing head jumping 
from the outermost track to the innermost track, as 
in necessary in the conventional apparatus. 

40 On the other hand, when reproducing the data 

which have been recorded continuously, as de- 
scribed above, by rotationally driving the disc at a 
rotational velocity faster than the rotational velocity 
of the disc corresponding to the transfer rate for 

45 the playback data, by having the reproducing head 
scan the same disc track a number of times, by 
reproducing data corresponding to the plural num- 
ber of times of the reproducing operations and 
outputting data corresponding to one of the re- 

50 producing operations from the reproduced data at a 
predetermined data transfer rate, data reproduction 
may be achieved at a predetermined data transfer 
rate, so that a piece of music may be reproduced 
continuously, without the reproducing head jumping 

55 from the outermost track to the innermost track, as 
is necessary in the conventional apparatus. 

A modified method of the present invention, 
practiced by using a disc recording/reproducing 
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appnr^i.;'. constructed as shown in a block circuit 
cViyrU'Ti .v.own in Fig. 4, will be explained in detail. 

Ro; ' vig to Fig. 4, the disc 
recording/reproducing apparatus includes, as a re- 
cording medium, a magneto-optical disc 32, 
rotationally driven by a spindle motor 31. With the 
laser bonm irradiated on the magneto-optical disc 
32 by .njur.w of an optical head 33, a magnetic 
field modulated in accordance with the recording 
data is applied by a magnetic head 34 for record- 
ing data along a recording track on the magneto- 
optical disc 3?, or reproducing the recorded data 
by traciny the recording track of the magneto- 
optical disc 32 by the laser light by means of the 
optical head 33. 

The optical head 33 is constituted by a laser 
light soi : ch as a laser diode, optical compo- 
nents, -v., as a collimator lens, object lens, po- 
larization L'jan. splitter or a cylindrical lens, and 
split photodetectors, and is arranged in opposition 
to the magnetic head 34 with the magneto-optical 
disc 3? in-between. When recording data on the 
magne'o '/-'iicai disc 32, the magnetic head 34 is 
driven by a head driving circuit 46 of a recording 
system as later described to apply a magnetic field 
moduia od in accordance with recording data, at 
the same time that the optical head 33 irradiates a 
laser light on a target track of the disc 32 to effect 
data recording by thermomagnetic recording. The 
optical head 33 detects the reflected laser light 
from the irradiated target track to detect the focus- 
ing error by the so-called astigmatic method, while 
detecting tracking errors by a so-called push-pull 
method. The optical head 33 also detects, when 
reproducing data from the magneto-optical disc 32, 
the i\v y: 'vr.o in the polarization angle (Kerr rota- 
tion angle) of the reflected laser light from the 
target track to generate playback signals. 

The output from the optical head 33 is supplied 
to an RF circuit 35, which RF circuit extracts the 
focusing error signals or the tracking error signals 
from the output of the optical head 33 to supply the 
extractor! signals to a servo control circuit 36. The 
cl.ouit V6 --mso renders the playback signals into the 
binary form and supplies the binary signals to a 
d .coder 51 of a reproducing system, as later de- 
scribed. 

i iVc! , rrvo control circuit 36 is constituted by, 
for example, a focusing servo control circuit, a 
tracking servo control circuit, a spindle motor servo 
control circuit and a thread servo control circuit. 
T'vi f . " ■ > ' ) slyvc control circuit effectuates fo- 
cusing control of an optical system of the optical 
head 33 so that the focusing error signal is re- 
duced to zero. The tracking servo control circuit 
effects tracking control of the optical system of the 
optical head 33 so that the tracking error signal is 
reduced to ^or^ The spindle motor servo control 



circuit controls the spindle motor 31 so that the 
magneto-optical disc 32 is rotationally driven at a 
rotational velocity corresponding to a predeter- 
mined transfer rate (75 sectors/second) corre- 
5 sponding to the CD-DA mode of the above men- 
tioned CD-I system. The thread servo control cir- 
cuit shifts the optical head 33 and the magnetic 
head 34 to a target track position on the magneto- 
optical disc 32 designated by a system controller 

io 37. The servo control circuit 36, taking charge of 
these various control operations, supplies data in- 
dicating the operating states of the components 
controlled by the servo control circuit 36 to the 
system controller 37. 

75 A key entry section 38 and a display section 

39 are connected to the system controller 37. The 
system controller 37 controls the recording system 
and the reproducing system by an operational 
mode designated by input data at the key entry 

20 section 38. The system controller 37 supervises, on 
the basis of the sector-by-sector address informa- 
tion reproduced from the recording track on the 
magneto-optical disc 32 by header timer or sub-Q 
data, the recording position or the playback posi- 

25 tion on the recording track as traced by the optical 
head 33 and the magnetic head 34, while sup- 
plying timing data corresponding to the recording 
position or the playback position to the display 
section 39 for displaying the recording time or the 

30 reproducing time in the display section 39. 

The recording system of the disc 
recording/reproducing system is provided with an 
A/D converter 42 to which analog audio signals A iN 
are supplied from an input terminal 40 by means of 

35 a low-pass filter 41. 

The A/D converter 42 quantizes the audio sig- 
nal A| N to form digital audio data of a predeter- 
mined transfer rate (75 sectors/second) corre- 
sponding to the CD-DA mode in the above men- 

40 tioned CD-I system. The digital audio data, ob- 
tained by the A/D converter 42, are supplied to an 
ADPCM encoder 43. 

The ADPCM encoder 43 processes the digital 
audio data of the predetermined transfer rate, 

45 quantized from the audio signals A IN by the A/D 
converter 12, by a data compressing operation 
corresponding to each of the above mentioned 
modes of the CD-I system, and has the operating 
mode designated by the system controller 37. 

so In the present embodiment, the CD-DA mode 

digital audio data are converted into the B level 
stereo mode ADPCM audio data with the transfer 
rate of 18.75 (75/4) sectors/second by data com- 
pression to one fourth by the ADPCM encoder 43. 

55 The B level stereo mode ADPCM audio data, con- 
tinuously outputted from the ADPCM encoder 43 at 
the transfer rate of 18.75 sectors/second, are sup- 
plied to a memory 44. 
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Data writing and reading to and from memory 
44 is controlled by the system controller 37 so that 
the B level stereo mode ADPCM audio data sup- 
plied from the ADPCM encoder 43 are continu- 
ously written at the transfer rate of 18.75 
sectors/second. 

The B level stereo mode ADPCM audio data 
continuously written in the memory 44 at the trans- 
fer rate of 18.75 sectors/second are read out as 
recording 'data from memory 44 at the transfer rate 
of 75 sectors/second in a burst fashion in the first 
recording^ mode, while being sequentially read at 
the transfer rate of 18.75 sectors/second in the 
second recording mode. 

The system controller 37 controls the memory 
44 in such a manner that, in the first recording 
mode, a write pointer of the memory 44 is incre- 
mented at a transfer rate of 18.75 sectors/second 
to write the ADPCM audio data in the memory 44 
at the transfer rate of 18.75 sectors/second and, 
when the amount of the ADPCM audio data stored 
in memory 44 exceeds a predetermined amount K, 
a read pointer of the memory 44 is incremented at 
a transfer rate of 75 sectors/second and the 
ADPCM audio data are read out as recording data 
in a burst fashion by a predetermined amount K at 
the above mentioned transfer rate of 75 
sectors/second. The system controller also controls 
the memory 44 in such a manner that, in the 
second recording mode, the write pointer of the 
memory 44 is incremented at the transfer rate of 
18.75 sectors/second to continuously write the 
ADPCM audio data in the memory 44 at the trans- 
fer rate of 18.75 sectors/second and, when the 
amount of the ADPCM audio data stored in mem- 
ory 44 exceeds the predetermined value K, the 
read pointer of the memory 44 is incremented at a 
transfer rate of 18.75 sectors/second to continu- 
ously read the ADPCM audio data from memory 44 
as recording data at the transfer rate of 18.75 
sectors/second. The system controller 37 also gen- 
erates an identification data ID, indicating the re- 
cording mode of the ADPCM audio data, by means 
of an ID generator 47. 

The ADPCM audio data read out from memory 
44, that is, the recording data, are supplied to an 
encoder 45, simultaneously with the identification 
data ID indicating the recording mode. 

The encoder 45 processes the recording data 
supplied from memory 44 by error correction cod- 
ing or EFM coding. The recording data coded by 
the encoder 45 are supplied to the magnetic head 
driving circuit 46. 

The above mentioned magnetic head 34 is 
connected to the magnetic head driving circuit 46 
which drives the magnetic head 34 for applying a 
modulated magnetic field conforming to the record- 
ing data to the magneto-optical disc 32. 



The system controller 37 controls the memory 
44 in the above described manner, while controlling 
the recording position for continuously recording 
the recording data read out from memory 44 on the 
5 recording track of the magneto-optical disc 32. 

In controlling the recording position in the first 
recording mode, the recording position of the re- 
cording data read out in a burst fashion from the 
memory 44 is supervised by the system controller 
w 37, and control signals designating the recording 
position on the recording track of the magneto- 
optical disc 32 is supplied to the servo control 
circuit 46. The same track is scanned four times, 
recording data are recorded once of the four times 
75 and the recording operation is terminated during 
the other three scanning periods, so that shifting to 
the next track position, that is, the record start 
position, occurs at the time the next recording data 
is recorded. In this manner, during the first record 
20 mode, the ADPCM audio data read out from mem- 
ory 44, that is the record data, are recorded con- 
tinuously, as shown in Fig. 5. In the first recording 
mode, the reproducing operation for reproducing 
data recorded immediately before cessation of the 
25 recording operation may be made during the three 
scanning periods when the recording operation is 
discontinued. In this manner, data may be recorded 
while the record confirmation or so-called verifica- 
tion is performed simultaneously. In the second 
30 recording mode, the ADPCM audio data or record- 
ing data read out sequentially by the system con- 
troller 37 from the memory 44 at the transfer rate 
of 18.75 sectors/second are directly recorded, as 
shown in Fig. 6. In the second recording mode, 
35 four channel data of the ADPCM audio data may 
be recorded multiplexedly. 

The identification data ID, indicating the record- 
ing mode of the ADPCM audio data, are recorded 
as table-of-contents data in a table-of-contents re- 
40 gion of the magneto-optical disc 32, simultaneously 
with the region-designating data indicating the re- 
cording region. 

In the recording system of the disc recording 
and/or reproducing apparatus, the ADPCM audio 
45 data continuously outputted from the ADPCM en- 
coder 43 at the transfer rate of 18.75 
sectors/second are written in the first recording 
mode in the memory 44 at the above described 
transfer rate of 18.75 sectors/second, in accor- 
50 dance with the above described memory control by 
the system controller 37. When the quantity of the 
ADPCM audio data stored in memory 44 exceeds a 
predetermined amount K, the predetermined 
amount K of the ADPCM audio data are read out in 
55 a burst fashion as the recording data at a transfer 
rate of 75 sectors/second, so that input data may 
be continuously written in the memory 44, while a 
data write region in excess of a predetermined 
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quantity i ■ \-sur at all times in the memory 44. 
The reco.L du., raad out in a burst fashion from 
the memt '\% may be recorded in a continuous 
state on a recording track of the magneto-optical 
disc 32 by controlling the recording position on the 
recording track of the magneto-optical disc 32 by 
the system controller 37. In addition, a data write 
region of - iy \w excess of a predetermined 

amount is procured at all times in the memory 44, 
so that, if the system controller 37 detects the 
occurrence of the track jump or the like due to 
disturbances or the like to discontinue the record- 
ing operation on the magneto-optical disc 32, input 
data may be written continuously in the data write 
region of the capacity in oxress of the predeter- 
mined df utl, while simultaneously the reset- 
ting operation may ^ r : cd. Thus the input 
data may be recorder' Sinuously on the record- 
ing track of the magnL; ■ jiical disc 32. 

The reproducing system in the disc 
recording, reproducing apparatus will be hereinafter 
explained. 

The i' producing systorr ; s adapted for repro- 
ducing data froi'ii mo above mentioned magneto- 
optical disc 32 in which an area ARi and an area 
AR2 whr, j tho Aui J CM audio data are recorded by 
the above described recording system in the above 
described first and second recording modes, re- 
spectively, exist together, and in which identifica- 
tion data ID indicating the recording modes for the 
ADPCM data or recording data of these areas are 
reco iod p.- 'Mr o t:x:s data in the table-of- 
cont^ ,Ls 

In the present embodiment, as shown in Fig. 7, 
ADPCM audio data Ai, A 2 , A 3 , An are continu- 
ously recorded in the area AR1 in the above de- 
scribed first recording mode, whereas ADPCM 

audio data B1 , B 2 , B 3 Bm, ADPCM audio data 

Ci, C 2 , C 3 Cm, ADPCM audio data Di, D 2> D 3 , 

.... Dm and ADPCM audio data Ei, E 2 , E 3 , .... Em, 
are multip! ^xedly recorded in the area AR 2 in the 
above described second recording mode. 

The reproducing system is provided with a 
decoder 5"i to which is supplied a playback output 
produced by the optical head 33 tracing a record- 
ing track(s) of tiio inugneto-optical disc 32 ren- 
dered intc ; " l\r..w form by the RF circuit 35. 

The ojcoder 51, associated with the encoder 
45 of the above described recording system, is 
adapted for processing the playback output, ren- 
dered into the binary form by the RF circuit 35, 
wi ; ,i a a. odiiig 'or error correction, or an EFM 
demerit. ig, tor reproducing the above mentioned B 
le, . a\.k, mod*. ADPCM audio data. The repro- 
duced data from the decoder 51 are supplied to a 
memory 5- ^id e 1 > detector 59. 

The ID detector 59 detects the identification 
daU* in ; *!fiic^ : pg the recording mode of the re- 



cording data, from data reproduced from the table- 
of-contents area of the magneto-optical disc 32, 
and supplies the detected data ID to the system 
controller 37. 

5 The system controller 37 discriminates, on the 

basis of the identification data ID, detected by the 
ID detector 59, whether the reproduced data pro- 
duced by the decoder 51 are those from the area 
ARi recorded in the above described first record- 
70 ing mode or those from the area AR 2 recorded in 
the above described second recording mode, for 
controlling the reproducing operation as a function 
of the results of discrimination. 

That is, insofar as the reproduced data Ai, A 2 , 

75 A 3 An, from the area ARi, recorded in the 

above described first recording mode, are con- 
cerned, data reading and writing from and to mem- 
ory 52 are controlled by the system controller 37, 
so that the reproduced data supplied from decoder 
20 51 at the transfer rate of 75 sectors/second are 
written in the memory 52 in a burst fashion at the 
transfer rate of 75 sectors/second. Referring to Fig. 
7, the reproduced data written in a burst fashion at 
the transfer rate of 75 sectors/second are continu- 
es ously read out from memory 52 at the regular 
transfer rate for the B level stereo mode of 18.75 
sectors/second and supplied to an ADPCM de- 
coder 53. 

Insofar as the multiplexed reproduced data [B1, 

30 Ci. D1, Ei, B 2 , C 2 , D 2f E 2 . .... B m , C m , D m , E m ] 
from the area AR 2 recorded in the above described 
second recording mode are concerned, the repro- 
duced data [B1, B 2 , B 3 , .... B m ], [Ci, C 2 , C 3 , .... 
Cm], [Di. D 2 , D 3 , .... D m ] or [Ei. E 2( E 3 , .... E m ], are 

35 produced by the decoder 51 on the channel-by- 
channel basis at the transfer rate of 18.75 
sectors/second, and one-channel reproduced data, 
such as the reproduced data [Bi, B 2 , B 3 , .... B m ], 
are directly supplied to the ADPCM decoder 53 by 

40 means of memory 52 at the above mentioned 
transfer rate of 18.75 sectors/second. 

Insofar as the reproduced data from the area 
ARi recorded in the above mentioned first record- 
ing mode are concerned, the system controller 37 

45 controls the memory 52 in such a manner that a 
write pointer of the memory 52 is incremented at a 
transfer rate of 75 sectors/second to write the re- 
produced data in the memory 52 at the transfer 
rate of 75 sectors/second, at the same time that a 

50 read pointer of the memory 52 is incremented at 
the transfer rate of 18.75 sector/second to continu- 
ously read the reproduced data from the memory 
52 at the transfer rate of 18.75 sectors/second and, 
when the write pointer overtakes the read pointer, 

55 writing is discontinued, with the write pointer of the 
memory 52 being incremented at the transfer rate 
of 75 sectors/second so as to effect writing when 
the amount of the reproduced data stored in the 
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memory 52 is decreased to less than the predeter- 
mined amount L. Insofar as the reproduced data 
from the area AR2 recorded in the above men- 
tioned second recording mode are concerned, the 
system controller 37 controls the memory 52 in 
such a manner that the write pointer of the memory 
52 is incremented at the transfer rate of 18.75 
sectors/second to continuously write ADPCM audio 
data in the memory 52 at the transfer rate of 18.75 
sectors/second and, as soon as the amount of the 
ADPCM audio data stored in " the memory 52 
reaches a- predetermined value, the read pointer of 
the memory 52 is incremented at the transfer rate 
of 18.75 sectors/second to read out the ADPCM 
audio data from the memory 52 continuously as 
reproduced data at the above mentioned transfer 
rate of 18.75 sectors/second. 

The system controller 37, which controls the 
memory 52 in the above described manner, also 
controls a reproducing position in such a manner 
that the reproduced data written in a burst fashion 
from the memory 52 by such memory control are 
continuously reproduced from the recording track 
of the magneto-optical disc 32. 

Insofar as the reproduced data from the area 
AR1 recorded in the above described first record- 
ing mode are concerned, the control of the re- 
producing position is performed in such a manner 
that, by supplying a control signal designating the 
reproducing position on the recording track of the 
magneto-optical disc 32 to the servo control circuit 
36, the same track is scanned four times and data 
are read out by one such scanning, and that the 
data reading operation is discontinued during the 
other three scanning periods to shift the head to 
the next track on readout start position at the time 
of reading and reproducing the data of the next 
track. In this manner, data may be read continu- 
ously from the recording track of the region ARi of 
the magneto-optical disc 32 in the first recording 
mode. The reproduced data from the area AR 2 
recorded in the above mentioned second recording 
mode are sequentially read from the recording 
track on the magneto-optical disc 32 at the above 
mentioned transfer rate of 18.75 sectors/second. 

The B level stereo mode ADPCM audio data, 
obtained as reproduced data read out continuously 
from memory 52 at the transfer rate of 18.75 
sectors/second, are supplied to an ADPCM de- 
coder 53. 

The ADPCM decoder 53, corresponding to the 
ADPCM decoder 13 of the recording system, has 
its operating mode designated by the system con- 
troller 37 and, in the present embodiment, repro- 
duces digital audio data by expansion of the B 
level stereo mode ADPCM audio data by a factor 
of four. The digital audio data are supplied by 
ADPCM decoder 53 to a D/A converter 54. 



The D/A converter 54 processes the digital 
audio data supplied from the ADPCM decoder 53 
by digital to analog conversion to form analog 
audio signals A 0 ut- The analog audio signal Aqut, 
5 obtained by the D/A converter 54, is outputted at 
' an output terminal 56 by means of a low-pass filter 
55. 

It is noted that the reproducing system of the 
disc recording/reproducing apparatus of the 

70 present embodiment also has a digital output func- 
tion such that digital audio data are outputted by 
the ADPCM decoder 53 at a digital output terminal 
58 as a digital audio signal D 0 ut by means of a 
digital output encoder 57. 

75 In the reproducing system . of the disc 

recording/reproducing apparatus, the B level stereo 
mode ADPCM audio data reproduced from the 
recording track of the magneto-optical disc 32 are 
written in the memory 52 in a burst fashion at the 

20 transfer rate of 75 sectors/second, and the ADPCM 
audio data are read out continuously from memory 
52 as reproduced data at the transfer rate of 18.75 
sectors/second, thanks to the above described 
memory control by the system controller 37, so 

25 that the reproduced data may be read continuously 
from memory 52 while a data reading area of a 
capacity in excess of a predetermined amount L is 
procured within the memory 52. On the other hand, 
the reproduced data read is a burst fashion from 

30 the memory 52 may be reproduced continuously 
from the recording track of the magneto-optical 
disc 32 by controlling the reproducing position on 
the recording track of the magneto-optical disc 32 
by the system controller 37. In addition, the data 

35 readout area of a capacity in excess of the pre- 
determined amount L is procured at all times in the 
memory 52, so that, even though the system con- 
troller detects the occurrence of a track jump, for 
example, due to disturbances or the like, and the 

40 reproducing operation from the magneto-optical 
disc 32 is discontinued, the reproduced data may 
be read from the data reading area of the capacity 
in excess of the predetermined amount L to con- 
tinue the outputting of the analog audio signals, 

45 while the restoring operation may be performed in 
the interim. 

Although the disc recording and/or reproducing 
apparatus has been described with reference to 
recording and reproduction of the B level stereo 

50 mode ADPCM audio data, ADPCM audio data of 
other modes of other CD-I systems may be simi- 
larly recorded or reproduced and, by recording 
ADPCM audio data compression rate data as the 
identification data ID in the table-of-contents area, 

55 ADPCM audio data of the respective modes may 
also be recorded or reproduced. 

It is noted that the identification data ID may 
also be annexed to the recording data and re- 
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co'icr.' ' c^ato, instead of being recorded as 

U'.j i ^JiL <. ' „ontents data in the table-of-contents 
area. 

Claims 

1. A rHH recording method for recording data on 

;. ■: --i-;.^ medium comprising 

storing compressed data in memory 
means, said compressed data being continu- 
ous data compressed in time, 

continuously reading a predetermined 
amount a f the compressed data stored in said 
memoiy moans and recording the read data on 
said recording medium by a recording head, 
and 

discv. i ^uing the operation of data record- 
fon ^3ic< recording medium by said record- 
( kj : curing the time which elapses since 
recording of the predetermined amount of 
compressed data on said recording medium 
until storage of a predetermined amount of the 
compressed data on said recording medium 
and readout thereof. 

2. The u\ua recording method according to claim 
1 comprising using a disc-shaped recording 
medib.n as said recording medium, 

supplying compressed data to said record- 
ing head by means of said memory means, 
said compressed data being continuous data 
"omp. ^spnrf in time by 1/N, 

rciduiiy said disc-shaped recording me- 
dium at a notational velocity which is approxi- 
mately N times the rotational velocity corre- 
.^oooong to the transfer rate of said com- 
pressed data, and 

recording data on said disc-shaped record- 
ing modium whilst said disc-shaped recording 
medium is rotated at a rotational velocity which 
is approximately N times the rotational velocity 
corresponding to the transfer rate of said com- 
pressed data. 

3. The data recording method according to 
claims 1 cr 2 wherein said recording head is 
shifted *c :;ow recording start position on 
said recording medium when again performing 
data recording after discontinuing data record- 
ing on said recording medium. 

1 Thn : -wording method according to claim 
3 wherein said recording head scans the same 
trac!* Ju.ii'.^ i'r.3 time when the operation of 
data recording on said recording medium by 
said recording head is discontinued. 

5- T h3 dp**, ro^ording method according to claim 



4 wherein the predetermined amount of the 
compressed data read out from said memory 
means is approximately an amount recorded 
on one track. 

5 

6. The data recording method according to claim 
3 wherein data recorded on said recording 
medium are reproduced during the time when 
the operation of data recording on said record- 

w ing medium is discontinued. 

7. The data recording method according to claim 
6 wherein data reproduced during the time 
when the operation of data recording on said 

75 recording medium are data continuously re- 

corded immediately before said operation of 
data recording is discontinued 

8. A data recording method for recording data on 
20 a recording medium comprising 

performing a data recording by switching a 
recording mode between a first recording 
mode and a second recording mode, 

said first recording mode being a record- 

25 ing mode in which compressed data which are 

continuous data compressed in time are stored 
in memory means, a predetermined amount of 
said compressed data stored in said memory 
means are read out continuously and supplied 

30 to a recording head so as to be recorded on 

said recording medium, and the operation of 
data recording on said recording medium is 
discontinued during the time which elapses 
since recording of said predetermined amount 

35 of said compressed data on said recording 

medium until storage of a predetermined 
amount of said compressed data in said mem- 
ory means a second time and readout thereof, 
said second recording mode being a re- 

40 cording mode in which the compressed data 

which are the continuous data compressed in 
time are directly supplied to said recording 
head so as to be recorded on said recording 
medium, and 

45 recording identification data indicating a 

recording mode for each of the compressed 
data. 

9. The data recording method according to claim 
so 8 comprising using a disc-shaped recording 

medium as said recording medium, 

supplying compressed data to said record- 
ing head by means of said memory means, 
said compressed data being continuous data 
55 compressed in time by 1/N, and 

recording data on said disc-shaped record- 
ing medium while said disc-shaped recording 
medium is rotated at a rotational velocity which 
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is approximately N times the rotational velocity 
corresponding to the transfer rate of said com- 
pressed data. 

10. The data recording method according to claim 5 
8 or 9 further comprising shifting said record- 
ing head to a new recording start position on 
said recording medium in said first recording 
mode" when performing an operation of data 
recording again after the operation of data re- 10 
cording on said recording medium is discontin- 
ued. > 

11. The data recording method according to claim 

10 wherein said identification data also indicate 75 
a compression ratio of said compressed data. 

12. The data recording method according to claim 
10 wherein said recording head scans the 
same track when the operation of data record- 20 
tng on said recording medium is discontinued 

in said first recording mode. 

13. The data recording method according to claim 

12 wherein the predetermined amount of the 25 
compressed data read out from said memory 
means in said first recording mode is approxi- 
mately an amount recorded on one track. 

14. The data recording method according to claim 30 
10 wherein data already recorded on said re- 
cording medium are reproduced in said first 
recording mode during the time when the op- 
eration of data recording on said recording 
medium is discontinued. 35 



pressed data until outputting. of the com- 
pressed data from said recording medium. 

17. The data reproducing method according to 
claim 16 comprising using as said recording 
medium a disc-shaped recording medium on 
which compressed data which are continuous 
data compressed by 1/N in time, are continu- 
ously recorded, 

reproducing data from said disc-shaped 
recording medium while said disc-shaped re- 
cording medium is rotated at a rotational ve- 
locity which is approximately N time the rota- 
tional velocity corresponding to the transfer 
rate of said compressed data. 

18. The data reproducing method according to 
claim 16 or 17 wherein said reproducing head 
is shifted to a new recording start position on 
said recording medium when the reading op- 
eration is again performed after the reading 
operation from said recording medium is dis- 
continued. 

19. The reproducing method according to claim 18 
wherein said reproducing head scans the same 
track during the time when the reading opera- 
tion from said recording medium is discontin- 
ued. 

20. The data reproducing method according to 
claim 19 wherein said predetermined amount 
of the compressed data read out from said 
recording medium is approximately an amount 
recorded on one track. 



15. The data recording method according to claim 
14 wherein data reproduced during the time 
when the operation of data recording on said 
recording medium is discontinued in the first 40 
recording mode are data continuously record- 
ed immediately before said operation of data 
recording is discontinued. 

16. A data reproducing method for reproducing 45 
data from a recording medium on which com- 
pressed data compressed in time are recorded 
continuously, comprising 

scanning said recording medium by a re- 
producing head for reading out compressed 50 
data, 

expanding a predetermined amount of the 
compressed data thus read out in time and 
outputting expanded data, and 

discontinuing the reading operation of the 55 
compressed data from said recording medium 
during the time which elapses since readout of 
said predetermined amount of said com- 



21. A data reproducing method for reproducing 
data from a recording medium on which an 
area of a first recording mode in which com- 
pressed data compressed in time are recorded 
continuously and an area of a second record- 
ing mode in which compressed data are re- 
corded in a burst fashion exist together and on 
which identification data indicating the record- 
ing mode for the compressed data for these 
areas are recorded comprising 

scanning said recording medium by a re- 
producing head for reading out the com- 
pressed data and storing the compressed data 
thus read out in memory means, 

expanding a predetermined amount of the 
compressed data stored in said memory 
means in time and continuously outputting ex- 
panded data, 

detecting identification data for the com- 
pressed data thus read out, and 

discontinuing the operation of writing the 
compressed data in said memory means, dur- 
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irn tft^ ^im - .vhich elcpses since said predeter- 
aniou.it of said compressed data are 
si./cd in said memory means until data ex- 
panded in time are outputted, when said com- 
pressed data read out by said identification 
data are detected to be the data of the area of 
?airi f "r recording mode. 

22. The data reproducing method according to 
claim 21 comprising using a disc-shaped re- 
cording medium on which are recorded com- 
pressed data which are continuous data com- 
pressed by 1/N as said recording medium, and 

reproducing data from said disc-shaped 
recording medium while said disc-shaped re- 
^ordi^g medium is rotated at a rotational ve- 
locity hich is approximately N times the rota- 
tional velocity corresponding to the transfer 
rate of said compressed data. 

23. Tho data reproducing method according to 
claim 21 or 22 further comprising shifting said 
i ^producing head to a new recording start po- 
sition on said recording medium when a write 
operation is performed again after the opera- 
tion ov writing the compressed data in said 
memory means is discontinued. 

Amended claims 

1. A data recording method for recording data on 
a rrm * ing medium comprising 

;a;../ig sequentially compressed data in 
memory means, said compressed data being 
continuous data compressed in time by the 
iv; it dai 

continuously reading a predetermined 
amount of the compressed data comprising a 
plurality of said unit data stored in said mem- 
ory means and recording the read data on said 
recording medium by a recording head, and 

discontinuing the operation of data record- 
ing <>i ;3id recording medium by said record- 
ing livMu during the time which elapses since 
recording of the predetermined amount of 
"i^nv ^ssed data on said recording medium 
until storag ;^3termined amount of the 

comp,.:.isea data on said recording medium 
and readout thr ,,. 

2. The data recording method according to claim 
' (.uiijjtv mk., ' ; iing a disc-shaped recording 
medium said ncording medium, 

-« lying compressed data to said record- 
ing head by means of said memory means, 
said compressed data being continuous data 
compressed in time by 1/N, 

rotating yiid disc-shaped recording me- 
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dium at a notational velocity which is approxi- 
mately N times the rotational velocity corre- 
sponding to the transfer rate of said com- 
pressed data, and 

recording data on said disc-shaped record- 
ing medium whilst said disc-shaped recording 
medium is rotated at a rotational velocity which 
is approximately N times the rotational velocity 
corresponding to the transfer rate of said com- 
pressed data. 



3. The data recording method according to 
claims 1 or 2 wherein said recording head is 
shifted to a new recording start position on 

75 said recording medium when again performing 

data recording after discontinuing data record- 
ing on said recording medium. 

4. The data recording method according to claim 
20 3 wherein said recording head scans the same 

track during the time when the operation of 
data recording on said recording medium by 
said recording head is discontinued. 

25 5. The data recording method according to claim 
4 wherein the predetermined amount of the 
compressed data read out from said memory 
means is approximately an amount recorded 
on one track. 

30 

6. The data recording method according to claim 
3 wherein data recorded on said recording 
medium are reproduced during the time when 
the operation of data recording on said record- 

35 ing medium is discontinued. 

7. The data recording method according to claim 
6 wherein data reproduced during the time 
when the operation of data recording on said 

40 recording medium are data continuously re- 

corded immediately before said operation of 
data recording is discontinued 

8. A data recording method for recording data on 
45 a recording medium comprising 

performing a data recording by switching a 
recording mode between a first recording 
mode and a second recording mode, 

said first recording mode being a record- 
so ing mode in which compressed data which are 
continuous data compressed in time are stored 
in memory means, a predetermined amount of 
said compressed data stored in said memory 
means are read out continuously and supplied 
55 to a recording head so as to be recorded on 
said recording medium, and the operation of 
data recording on said recording medium is 
discontinued during the time which elapses 
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since recording of said predetermined amount 
of said compressed data on said recording 
medium until storage of a predetermined 
amount of said compressed data in said mem- 
ory means a second time and readout thereof, 5 

said second recording mode being a re- 
cording mode in which the compressed data 
which are the continuous data compressed in 
time ( 'are directly supplied to said recording 
head so as to be recorded on said recording io 
medium, and 

recording identification data indicating a 
recording mode for each of the compressed 
data. 

75 

9. The data recording method according to claim 
8 comprising using a disc-shaped recording 
medium as said recording medium, 

supplying compressed data to said record- 
ing head by means of said memory means, 20 
said compressed data being continuous data 
compressed in time by 1/N, and 

recording data on said disc-shaped record- 
ing medium while said disc-shaped recording 
medium is rotated at a rotational velocity which 25 
is approximately N times the rotational velocity 
corresponding to the transfer rate of said com- 
pressed data. 

10. The data recording method according to claim 30 
8 or 9 further comprising shifting said record- 
ing head to a new recording start position on 
said recording medium in said first recording 
mode when performing an operation of data 
recording again after the operation of data re- 35 
cording on said recording medium is discontin- 
ued. 

11. The data recording method according to claim 
10 wherein said identification data also indicate 40 
a compression ratio of said compressed data. 



12. The data recording method according to claim 
10 wherein said recording head scans the 
same track when the operation of data record- 
ing on said recording medium is discontinued 
in said first recording mode. 

13. The data recording method according to claim 
12 wherein the predetermined amount of the. 
compressed data read out from said memory 
means in said first recording mode is approxi- 
mately an amount recorded on one track. 

14. The data recording method according to claim 
10 wherein data already recorded on said re- 
cording medium are reproduced in said first 
recording mode during the time when the op- 



eration of data recording on said recording 
medium is discontinued. 

15. The data recording method according to claim 
14 wherein data reproduced during the time 
when the operation of data recording on said 
recording medium is discontinued in the first 
recording mode are data continuously record- 
ed immediately before said operation of data 
recording is discontinued. 

16. A data reproducing method for reproducing 
data from a recording medium on which com- 
pressed data compressed in time are recorded 
continuously, comprising 

scanning said recording medium by a re- 
producing head for reading out compressed 
data, 

expanding a predetermined amount of the 
compressed data thus read out in time and 
outputting expanded data, and 

discontinuing the reading operation of the 
compressed data from said recording medium 
during the time which elapses since readout of 
said predetermined amount of said com- 
pressed data until outputting of the com- 
pressed data from said recording medium. 

17. The data reproducing method according to 
claim 16 comprising using as said recording 
medium a disc-shaped recording medium on 
which compressed data which are continuous 
data compressed by 1/N in time, are continu- 
ously recorded, 

reproducing data from said disc-shaped 
recording medium while said disc-shaped re- 
cording medium is rotated at a rotational ve- 
locity which is approximately N time the rota- 
tional velocity corresponding to the transfer 
rate of said compressed data. 

18. The data reproducing method according to 
claim 16 or 17 wherein said reproducing head 
is shifted to a new recording start position on 

45 said recording medium when the reading op- 

eration is again performed after the reading 
operation from said recording medium is dis- 
continued. 

50 19. The reproducing method according to claim 18 
wherein said reproducing head scans the same 
track during the time when the reading opera- 
tion from said recording medium is discontin- 
ued. 

55 

20. The data reproducing method according to 
claim 19 wherein said predetermined amount 
of the compressed data read out from said 
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re \ i medium is approximately an amount 
rc"^i>. o.'t one track. 

21. A data reproducing method for reproducing 
data from a recording medium on which an 5 
area of a first recording mode in which com- 
pressor' i^+a compressed in time are recorded 
z;u : -;£ir.' . : iU^iy and an area of a second record- 
ing mode in which compressed data are re- 
corded in a burst fashion exist together and on io 
which identification data indicating the record- 
ing mode for the compressed data for these 
areas are recorded comprising 

scanning said recording medium by a re- 
producing head for reading out the com- is 
orossed data and storing the compressed data 
Jiur, <J t ,i- in memory means, 

expanding a predetermined amount of the 
compressed data stored in said memory 
means in time and continuously outputting ex- 20 
panded data, 

detecting identification data for the com- 
prQiss data thus read out, and 

discontinuing the operation of writing the 
compressed data in said memory means, dur- 25 
uuj uig tii ne which elapses since said predeter- 
mined amount of said compressed data are 
stored in said memory means until data ex- 
panded in time are outputted, when said com- 
pressed data read out by said identification 30 
data are detected to be the data of the area of 
said first recording mode. 

22. The data reproducing method according to 
claim 21 comprising using a disc-shaped re- 35 
cording medium on which are recorded com- 
pressed data which are continuous data com- 
pressed by 1/N as said recording medium, and 

reproducing data from said disc-shaped 
recording medium while said disc-shaped re- 40 
cording medium is rotated at a rotational ve- 
locity which is approximately N times the rota- 
tional velocity corresponding to the transfer 
rate of said compressed data. 

45 

23. The data reproducing method according to 
claim 'V ; ?2 farther comprising shifting said 
reproducing head to a new recording start po- 
sition on said recording medium when a write 
operation is performed again after the opera- 50 
tion uf writing the compressed data in said 
mi-.nv,-- neans discontinued. 



55 
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